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ABSTRACT: 

PURPOSE: To provide a device for forming an optical 
element by which the 

sticking of a formed product to an upper die is prevented 
and the formed 

product is smoothly, continuously and stably released from 
the die. 

CONSTITUTION: A glass material 4 is placed in a mold 
consisting of an upper 

die 1, lower die 2 and barrel die 3, heated to a desired 
temp., press-formed 

and then released from the mold to form a glass optical 
element having a 

desired optically functional face by. this device . At least 
a couple of the 

colling gas passage 7 and cooling gas passage 8 are 



provided in the barrel die, 

the passage 7 has a cooling gas inlet at the upper part of 
the barrel die and 

the cooling gas outlet opened toward the outer peripheral 
face of the formed 

product at its forming position, and the passage 8 is made 
almost flush with 

the outer peripheral face of the formed product at its 
forming position. 
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(54) DEVICE FOR FORMING GLASS OPTICAL ELEMENT 

(57)Abstract: 

PURPOSE: To provide a device for forming an optical element by which the sticking of 
a formed product to an upper die is prevented and the formed product is smoothly, 
continuously and stably released from the die. 

CONSTITUTION: A glass material 4 is placed in a mold consisting of an upper die 1 f 
lower die 2 and barrel die 3, heated to a desired temp., press-formed and then released 
from the mold to form a glass optical element having a desired optically functional face 
by this device. At least a couple of the colling gas passage 7 and cooling gas passage 8 
are provided in the barrel die, the passage 7 has a cooling gas inlet at the upper part of 
the barrel die and the cooling gas outlet opened toward the outer peripheral face of the 
formed product at its forming position, and the passage 8 is made almost flush with the 
outer peripheral face of the formed product at its forming position. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] It is forming equipment which fabricates the glass optical element which has a desired optical functional side by having 
the following, carrying out press forming in the state characterized by locating the aforementioned coolant-gas regurgitation path 
in the almost same height position as the peripheral face of the mold goods of a forming position where held the glass material in 
the form block which consists of a punch, female mold, and a mold, and it heated to request temperature, cooling after that, and 
releasing from mold. Preparing a coolant- gas path and at least one pair of coolant- gas regurgitation path in a mold, this 
coolant-gas path is the input of coolant gas to the mold upper part. The tap hole which carries out opening towards the peripheral 
face of the mold goods of a forming position. 

[Claim 2] Forming equipment of the glass optical element according to claim 1 which established the coolant-gas path in the 
portion near the punch peripheral face in a mold. 

[Claim 3] Forming equipment of the glass optical element according to claim 1 which prepared the coolant-gas feeder in the 
coolant-gas path. 

[Claim 4] Forming equipment of a glass optical element given in any 1 term of the claims 1 -3 in which the space surrounded by 
the punch, female mold, and the mold is formed, without moving metal mold to the periphery section of mold goods when it is in a 
forming position. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the forming equipment used for operation of the direct pressing method which 

carries out direct press forming of the glass optical element which has an optical functional side. 

[0002] 

[Description of the Prior Art] In the direct pressing method, the optical surface of mold goods and the fonning side of the metal 
mold corresponding to it touch in the state of an optical contact at the time of the completion of forming, and this contact state is 
almost equivalent respectively at metal mold and a punch. For this reason, after a press-forming end, when raising a punch in 
order to take out mold goods, or dropping female mold, as shown in drawing 4 , a punch [ that mold goods 10 have contacted the 
punch 1 ] attachment phenomenon sometimes happens. If a type attachment phenomenon besides occurs, it becomes impossible 
to take out mold goods easily, and various faults arise, the operating ratio of equipment will fall sharply and a percent defective 
will become high. 

[0003] Therefore, examination of the preventive measure of punch adhesion has been made from the former. For example, the 
method which JP,5-823,A is made to release from mold previously from a punch by making the touch area of a punch smaller 
than that of female mold paying attention to the touch area of a punch and female mold is proposed. However, by this method, the 
configuration of mold goods had restrictions and there was un-arranging [ that it could not respond to the optical element of 
various configurations ]. 

[0004] Moreover, after detecting by the sensor whether mold goods have adhered to the punch, or it has adhered to female mold, 
the method of giving subsequent correspondence is indicated by JP,5-43259,A. However, this method is the device of the trouble 
evasion after punch adhesion generating, and had the fault that there are many controlling mechanisms when it is not what attained 
prevention of punch adhesion, and equipment became expensive. 

[0005] Moreover, the notching section is prepared in a mold and the forming equipment with which the mold release member 
which makes mold goods pinch and release from mold there from the side is inserted is indicated by JP,5- 1 9396 1 ,A. since 
however, ] the mechanical external force of releasing from mold on both sides of mold goods by the mold release member is used 
with this forming equipment - mold release - even if it devised the configuration of a member, small KAKE occurred in the 
periphery section of mold goods, and there was a fault that KAKE affected the forming side on and after next time 
[0006] Furthermore, cooling mold goods using the coolant-gas diffuser prepared in the mold on the assumption that mold goods 
contact and existed in female mold is indicated by JP,63-777 1 2, A. Therefore, by this method, when mold goods adhered to a 
punch, it was completely ineffective, and in order to open metal mold moreover, to cool and to blow coolant gas, there was a 
trouble that mold goods might blow away. 
[0007] 

[Objects of the Invention] this invention aims at offering the forming equipment of the optical element which can fabricate an 
optical element at high speed, preventing punch adhesion of mold goods, being stabilized continuously, being able to perform 
impossible mold release which is not, and maintaining a high precision being able to cancel the fault of the aforementioned 
conventional technology, being able to respond to various configurations, being able to fabricate with easy composition, and 
preventing faults, such as KAKE. 
[0008] 

[Summary of the Invention] this invention attains the above-mentioned purpose by preparing a coolant-gas path and a coolant-gas 
**** path in a mold so that a punch may be cooled first and it may be cooled subsequently to the order of mold goods and female 
mold. Namely, the forming equipment of the glass optical element of this invention In the fonning equipment which fabricates the 
glass optical element which has a desired optical functional side by carrying out press forming, cooling after that, and releasing 
from mold in the state where held the glass material in the form block which consists of a punch, female mold, and a mold, and it 
heated to request temperature A coolant-gas path and at least one pair of coolant-gas **** path are prepared in a mold, this 
coolant-gas path in the mold upper part The input of coolant gas, It has the tap hole which carries out opening towards the 
peripheral face of the mold goods of a forming position, and is characterized by locating the aforementioned coolant-gas **** 
path in the almost same height position as the peripheral face of the mold goods of a forming position. 

[0009] What is necessary is just to prepare at least one pair of these in consideration of the size of a form block etc., although the 
forming equipment of the glass optical element of this invention has a coolant-gas path and a coolant-gas **** path in a mold as 
mentioned above. In the forming equipment of this invention, in order to cool a punch portion preferentially, it is desirable to 
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establish a coolant-gas path in the portion near the punch peripheral face in a mold. Moreover, coolant gas can be supplied to a 

coolant-gas path from a coolant-gas feeder. As coolant gas, it is usually desirable to use inert gas, such as nitrogen gas. 

[0010] Furthermore, as for the tap hole of a coolant-gas path, the physical relationship of a coolant-gas regurgitation path, or the 

configuration of the periphery section of a punch and female mold, it is desirable that the space surrounded by the punch, female 

mold, and the mold is formed in the periphery section of mold goods, without moving metal mold from there, when it is in a 

forming position. 

[0011] 

[Example] Next, with reference to a drawing, the forming equipment of this invention is further explained to a detail. Drawing 1 
is a sketch cross section shown in the state before fabricating the forming equipment in which one example of this invention is 
shown, and drawing 2 is the sketch cross section showing the equipment shown in drawing 1 in the state of the cooling process 
after a forming end. The forming equipment shown in drawing 1 has the forming section which consists of a punch 1, female mold 
2, and a mold 3, and the coolant-gas path 7 and the coolant-gas regurgitation path 8 of a couple are established in this mold 3 at 
least. Moreover, coolant gas is supplied to the coolant-gas path 7 from the coolant-gas feeder 5. In addition, 6 is a coolant-gas 
feed hopper and 9 is a spacer. 

[0012] After mold goods become the temperature below a glass transition point at the time of cooling after a forming end, coolant 
gas is made to flow into the coolant-gas path 7 by the coolant-gas feeder 5 in this forming equipment. Since coolant gas circulates 
the inside of the coolant-gas path 7 at this time, cooling the periphery section of a punch 1 , as for the coolant-gas path 7, it is 
desirable to be prepared in a mold 3 in the position near the peripheral face of a punch 1 . The coolant gas which came out of the 
coolant-gas path 7 hits the periphery section of moid goods 10 directly. 

[0013] Since the space surrounded by the punch 1, female mold 2, and the mold 3 is formed in the surroundings of the periphery 
section of mold goods 10, coolant gas cools the periphery section of mold goods the surroundings. Moreover, since the flow of the 
circumference of the periphery of coolant gas becomes [ the one where the aperture of the coolant-gas regurgitation path 8 is 
smaller than the composition of the tap hole of the coolant-gas path 7 ] good and cooling efficiency becomes good, it is desirable. 
In this way, since coolant gas flows out of the coolant-gas regurgitation path 8 into a forming outside after cooling the periphery 
section of mold goods, the cooling effect of metal mold and a mold-goods periphery is not spoiled. Furthermore, in order to 
realize the flow of the above-mentioned coolant gas, it is necessary to keep the pressure of the forming interior of a room higher 
than the pressure of a forming outside. 

[00 14] In order to fabricate an optical element using the forming equipment shown m drawing 1 , female mold 2 is lowered first 
and the glass material 4 is supplied to the forming side, the supply - adsorption ~ a member or a check is used (not shown) 
Female mold 2 is raised and it is made for the glass material 4 to contact the forming side of a punch 1 after supply of the glass 
material 4. The forming section is heated after that and the glass material 4 softens, and pressing is carried out and, subsequently 
to a cooling process, it enters in the place which became forming optimum temperature (for example, 490 degrees C). Inert gas, 
such as coolant gas, for example, nitrogen gas etc., is supplied to the coolant-gas feeder 5 from the coolant- gas feed hopper 7, and 
it is made to flow into the coolant-gas path 7 from this coolant-gas feeder 5 in the place which became below the glass transition 
point (for example, 430 degrees C) of the glass material 4. Coolant gas is usually 2 kgf7cm2. It is desirable to make it flow by 
1-101. the flow rate for/. 

[0015] In the place which became the temperature (for example, 420-425 degrees C) which mold goods 10 do not deform, a 
compacting pressure is set to 0 and it waits for mold release. Here, when the coolant gas of ordinary temperature passes through 
the inside of the mold 3 of the outside of a punch 1, a punch 1 is cooled earlier than female mold 2, and the mold release from a 
part for punch 1 flank of mold goods 10 is promoted. It passes along coolant gas like the arrow which showed the coolant-gas 
path 7 of a mold 3 to drawing 2 , it turns per direct and around periphery space to the periphery section of mold goods 10, and 
flows out of the coolant-gas regurgitation path 8 into a forming outside. From this, the temperature conditions of degree > 
mold-goods of degree > punch fabrication surface temperature of female mold fabrication surface temperature central temperature 
> mold-goods periphery temperature are realized. Therefore, in a cooling process, as shown in drawing 3 , mold release takes 
place like (a) ->(b) -> (c), mold goods are taken out, and are sometimes always on female mold 2, and punch adhesion is canceled 
completely. Moreover, since mold goods have surely appeared on the forming side of female mold 2, it can take out by the easy 
takeoff-connection material at the time of ejection. 

[0016] Although fabrication of a biconvex lens was shown in the above-mentioned example, even if it fabricated the biconcave 

lens by the same method, the trouble by punch adhesion did not arise. 

[0017] 

[Effect of the Invention] Since the forming equipment of this invention can be cooled efficiently, can realize shortening of a 
cooldown delay, and prevention of punch adhesion, is stabilized and can offer an excellent article with easy composition, a large 
cost cut is attained. 



[Translation done.] 



